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which we could then neither. esca e nor im rove. The 

LOW (perhaps .the rehabilitated northwest LOW) 

it, and such a situltmn promised no improvement, in 
the wind direction for several hours, so that a st,ruggle 
for time seemed impractical. The act.ual weather map 
does not quite agree with the hy othetical one, but the 

aloft and might have lost some distance. 
We had een aloft over 34 hours and were t,he only 
team to go through the second night.. 
. The balloon voyage itself rovicles two important 

wind produced by see-level iuobitrs. Each night we 
flew near this ceili , and we may conclude that when 
sta nation occurs 3 oft the wind will tend to increase 

minimum and t ience upward will decrease as mssiire 
gradients diminish. It is gratifying to xicite t at  t.lie 
sea-level gradient wind, agrees closely with tlie ztctuid 
wind observed a t  the expected altitude. ahow ground 
(about 500 to 700 meters), both in direction ttnd speed. 
Another observation is the tendency, which I hnve found 
exhibited in other ball0011 .ffight,s, for IL balloon to land 
a t  a point where pressure is slightly lower tha.ii at the 
start of the balloon (with c.orrection for alt,it,udca). On 
our voyagg, the average rate at. wliicli w e  crossid ist11)urs 
of decreasing prmsure was O.Ou.5 inch per hour. 

It is appropriate to add t h t  t.iit. pusiticin of niet.:wrii- 
logicd observer in a racing balloon is esuc,t,ing untl coil- 
stantly frrtu h t  with perplexities over weather and wiiid, 
yet the exhiamtion and serenity of quiet air trcivel is so 
delightful and the unfolding of meteorological processes 
is so interesting that the net result is B keen j:)y in the 
game. Upon landing, one is overwhelimcl with three 
fierce desires: to leltrii where t . h  d i e r  ldloons l:mdcJ, 

barometric situation appearsd to B e that o P a deepened 

out to sea, with b h  p*essure following eastward % %  ehin 

wind reports show that we could R ave gained nothing by 

observations. One is the heigit P of the ceiling of the 

wit R altitude u to this ceiling where friction is at  n 

assin 

h P 

to see a weather ma and hold a “post-mortem” on your 
own fliglit, and to s P eep. 

While good luck, complete and reliable equipment, ead 
pleiity of courageous endurmce are always neceas 
gredients in a recipe for winnin balloon races, it 3% 
come has proretl that in addition to these ingredients, 
niet,eorology, providing relia.ble data of current con&- 
lions and future prospects, correct assumptions 88 a 
h i s  for operating tactics, and ca able interpretations 
of weather processes as they unfolcf has taken a higher 
pluce on t,he list of the necessities of the balloonist. 

A sLutly of the stormy conditions re orted by the other 

t.hey were’ drawn were confined to a small area, and wem 
of the c l w  oI local coiivectional showers, whch may 
exhibit over n small area all the violence of the fiercest 
storms. No showers were reported in the southeast on 
Sunday, escept in Florida and in the vicinity of Naah- 
ville, ‘farm., where the balloons were forced to descend. 
I t  may he possible t.lint the surface relief was in some 
Inensrirc responsihlc for the format.ion of thunderstorma 
in thc mort levcl lmtl around the river valleys than in 
t,he hilly regions of the eastern part of the State, although 
i t  WLS our espcrience even there that cumuli seemed to 
assume huge proportions. Unfortunately thare was no 
St.rGlig :ilteriinte wind at  high altitude to which escape 
might. h:~.w heen had, but thcre seems to have been a 
sli~m current in t,liose upper regions which, if attainable 
in :tnipl~ t,inir, stiould hare carrled the balloons to a safe 
clisturice frum the storin eyen if toward Birmingham, and 
from this plsre the voyage mi ht  hare been resumed and 

ballooiis show uiimistskeahly that. a hard &ht was made 
to oubritle  he storm; and we may again conclude that 
well-deh’ncd locnl disturbances and thunderstorm must 
be respected 1)y nll t.ravelers in the air. 

one of the. most sntisfying resu k ts of the race if it’s out- 

hdlooiiists iudicntcs t h t  the clistur R ances mto which 

continmd ii:tu t.hc second nig 5l t. The lo s of the other 

EFFECT OF CHANQE IN THE POSITION OF THE THERMO?vSIETEK SHELTER AT ESCONDIDO, CALIFORNIA, UPON THE 
MINIMUM TEMPERATURE. 

,,:s/. .5k# : c,r/- ,S-d 8 (794) By HENRY F. ALCIATI~IIE, ?I!eteornlcgi~t. 
[Weather Bureau, S m  Piqy, Calif.. hpr .  17, lY2l.l 

SYNOPWS. 

In  October, 1919, the instarumant shehrr of the spccid 
meteorological station at Escondido, Calif., WRS moved 
from the old site at the end of the Huhbnrd lemon 
orchard to another point in the same orchard nhout 408 
feet north and 73 feet west of the old site, and 20 feet 
higher, at the sugoestion of the chamber of commerce 
with a view to ogtaining temperature records reprr- 
sentative of a larger portion of the citrus belt centered 
about Escondido. 

Now, did the change affect the mininium temperatures 
recorded after October, 1919 P If “yes,” to wliat csteiit 
and in what wa 8 Is the science of cliInrZt,ology likely 

to these questions will be found in what follows. 
The data used were the daily minimum tmnperat.ures 

at Escondido, and El Cajon, for tliree schsons before the 
change and the two seasons nest following. The eleva- 

to be benefited g y such a practice 4 ’  Tentative answers 

‘l’he niem variations from the base-st&on te&perat& 
were computed for each degree of tern erature (39, 38, 

(The Bunitn and San Diego records were used as checks 
on the work.) The values in Table 2 were then plotted 
in ihe iiiitnner shown in the graphs (not reproduced). 

A glmcre at the Escondido graph shows that the cold- 
ness or mildness of the mornin at the base station ia 

also, that while some were plus and some minus before 
the shelter was moved, all the variations after the ch e 
were of one order, i. e., lus. On the other hand,Te 
curves in the Bonita and an Diego graphs, do not show 
any innrked positive or negative de artures from the base- 
st.ation minims, as might have teen anticipated inas- 
much IS the shelter a t  Escondido was the only one of 
the four whose position was altered. 

37, ci;c..j, wid t.ululated by months as in a! icated in Table 2. 

t~ funct,ion of the variat,ions o F the Escondido minima; 
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El 
Cajon. 

OF. 

__ 
41 
41) 

37 
3ti 

40 
37 

44 
37 

39.1 ........ 

The:babuIation: of. the net changes in temperature due 
solely to the movino of the shelter at Escondido (Table 1) 
S ~ W S  '~eryt large' cLanges on mi,id mornings (minima of 
38 to!33),'.but ver small ones on cold mornings (rmnima 

a h q e s  were .Zn.rgc, however, on both types of mornings 
during December and January. 
.i :Passing .from frost temperatures to milder ones, a 
etatemenf : of monthly mean niinirnum temperatures 
was prepwed (Table 2) which shows a general agrcrement 
as, to: signs; Escondido after the chnnge being uni- 
formly hioclier then El Cajon. Ccinsidering the tot-ti.1 
nunhber 07 minimum temperatures recorded the net 
effect of the change in the position of the thermometer 
shelter at  .Escondido appeals to bc an in.crease in the 
Eninimurn temperature at that station of 2.5' F. on the 

d 3Z..or lower) (9 uring N0ve.mbe.r nnd February. The 

Exon- 
dido. 

OF. 
_- 

42 
42 

40 
3s 

$2 
59 

43 
39 

40.6 
+1.5 

average. . 
Summarizing results we found that, the principal 

effect of changinn the Dosition of the Escondido shelter v a  
has been to raifje the hinimum temperatures, on mild 
mornings, 3.6' in November, 3.7' in December, 4.2' in 

4.1' in February; on cold mornings, 0.7' in Janu"'g, Novem er, 4.5" in December, 3.5' in Janunrp, 0.3' in 
February. 
TABLE l.--dpparolt net ciiciiqtae it1 miii  i)nun& tr) t ip~rut io' t*~ at F,'sco)id;di) 

due to moi-ing the iiistriciiicnt slwller to higher growid. 
__--- ___ --__-.-. 

Month. 

........................................................ 
February.. ....................................................... 
December.. ...................................................... 
Jsnnsry .......................................................... 

1916 ....... Novrmber .. 
1917 ............. do ....... 
1918 ............. do ....... 

.... .... 
... 

.......... 
............. ....... ............. ....... 

39.2 1 '  38.2 .......I -1.0 
Mesn:'. 
DiBennce.. 

After. 
__ 

Year. I Month. 

I 
1919 ....... 1 Xovemlxr. 
19%. ..... i .... .do.. .... 

I 
1919.. ._.._I Drcember.. 
IU-!  .......... do ...... 
1919 ........ Janiiarp .... 
19a. .  .. .-.I.. .. .du.. .... 

1919 ....... Pebrunrp.. 
1920.. .......... do ...... 

I - -  
I 

........... ............. 

CONVECTION-DOME HYPOTHESIS OF ORIGIN OF 
CYCLONES. 
GR~FFITH TAYLOR. 

~lMotwptS reprintal from "Australian Meteomlog 
" The origin of tho tropical lows in Australia." pp. 172-188, fig?. 1%3-15?.] 

a texlbook including seetioils on 
fviation and climriol~pg" (Clare11don Press, &ford, England, lK!Oo). chaptrr 18, 

""The ,'convection dome' hypothesis, as I may term it, 
&urnes that a fluid flowing around an obstacle (the con- 
vection dome) is built up in our tro osphere, and that 

The clear skies often associated with the dome show that 
most of the tropical eddies in Austr 3 ia originate there. 

it is not constituted quite like temperate lows. The isod 
bars and isohyets strongly support this hypothesis. 

[This hypothesis of the ongin of cyclones might be 
called convecto-dynamic since it is intermediate between 
the convectional and dynamic theories. The old convec- 
tional theory is that cyclones originate because of the 
low-presswe area caused b warmer air in it than that 
in an antic clone. Hann (gefinitely overthrew this con- 

cerned by proving that above 1 or 2 kilometers the air 
in cyclones is colder than in anticyclones.' While this 
proved that European cyclones were not muintuin.ed by 
the low pressure owing to the lighter air, it  did not prove 
that cyclones did not migiilate from low ressure pro- 

all of its original characteristics. Its temperature a t  any 
part of its course would be determined by that of the air 
entering the whirl (and modified by changes of pressure 
or the physical condition of the water content) ; and so 
long ss the eddy is driven or maintained, say, by differ- 
ences in temperature a t  the same level, itcs dogree of 
internal temperature is prescribed by the cooling due to 
the forced ascent of the air, and thus its temperatures in 
intermediate and upper levels are lower than those a t  
corresponding levels in anticyclones. 

Dr. Taylor shows that 80 per cent of the summer 
tropical lows of Australia are formed by budding off from 
the two semipermanent areas of heat low pressure.- 
C'. F. B.] 

'* Ueehanism of the lows.-In figure 152, I show in a gen- 
eralized fashion what I believe to be the mechanism of 
man of our tropical LOWS in summer. The sun is heating 

reaching into tho westerly and northwesterly drift as 
shown. This causes the formation of eddies from time 
to time in the upper air which sail away to the southeast, 
They do not always extend down to the surface, possibly 
being a t  times obstructed by the trade-wind belt. 

If the conditions are favorable they ma su ply rain 
with loop isobars a t  the surface (see fig. 150r {he may 
increase in intensity and form a definite cyclonic r ow as 
in fiqm 151. 

"bummary.-Tlie distribution of permanent winds, of 
cyclones, anticyclones, and calms is always in a state of 
flux. Nature makes a compromise from clay to day be- 
tween the various dynamic and thermal controls. The 
writer believes that the r ions of greatest convection 
(the convection domes) are Y ogicslly more likely to con- 
trol the sup ly of LOWS and of rainfall and storms than 
tlie so-callef; ' 6  centers of action" (permanent mom). 
The latter are the stagnant portions of the atmosphere- 
the Sargusso Seas of the ocean of air. Here are those 
regions where convection is least operative and which 
nature accordingly uses as her " sinks." They, too, map, 
however, act as more or less stable obstacles iu the belts 
of high pressure. 
" It h eaey to trace the "I~uiddiig off" of F I I G F I ~  frtmi the cmter of 

action in the north Atlantic. Every few day8 an independent anti- 
cyclone appear8 to split away and travel SCII,LW to France or Sp in .  It 
c m  3l~p"WIltly be traced around the world, merging iu the olher cent ere 
of action BS it arrives in their domain, and then traveling on agin .  

"To sum up, I feel sure than until the semipermanent 
HIGHS and LOWS are ex lored a t  least as fully as has been 
the case with the trave s ing eddies of temperate climes, i t  
will be unwise to neglect convection us a very vital factor 
in our world circulfition." 

vectional t { eory so far as European conditions are con- 

duced b convection over a warm area. a nce an eddy 
is estab P islied there is no reason why it should maintain 

nort z ern Australia and a convection dome is built up, 

1 See pp. 1M-118 h vol. 2 of i8Lcs brrst~ de 14 M;Llnrdogie histwiguru--llal de noa con- 
nuiawm!cx," by H. H. HUd&randsson and L. Tebserenc de Bort, Park, 1W. 


